1. Introduction {#sec0005}
===============

Neuroendocrine tumors (NETs) of the extrahepatic bile ducts are extremely rare with \<200 reported cases in the literature since Pilz first described it in 1961 [@bib0005]. NETs are neoplasms with variable malignant potential and arise from endocrine cells. The most common sites for primary NETs are the gastrointestinal tract (73.7%) and bronchopulmonary system (25.1%) [@bib0010], with only 0.1%--0.4% occurring in the extrahepatic bile ducts [@bib0015], [@bib0020]. A diagnosis is rarely made during preoperative examinations, and a definitive diagnosis is established intraoperatively or after histopathological evaluation. Here we summarize the clinical course and radiological findings of a patient with an extrahepatic bile duct NET along with a literature review in line with the SCARE criteria [@bib0025].

2. Presentation of case {#sec0010}
=======================

A 57-year-old woman with no past medical and surgical history was referred to our hospital for further examination of positive occult blood in her stools and a hepatic hilar tumor that was diagnosed on abdominal ultrasound during a medical examination. She had no drug and family history. She was admitted to the department of gastroenterology of our hospital in June 2014. On admission, physical examination was unremarkable, and there was no jaundice. Colon biopsy revealed ulcerative colitis; computed tomography (CT) revealed a tumor surrounding the hepatic hilum and duodenum ([Fig. 1](#fig0005){ref-type="fig"}). Positron emission tomography revealed no abnormal accumulation of 2-deoxy-2-\[F-18\] fluoro-[d]{.smallcaps}-glucose in the upper abdomen. Magnetic resonance cholangiopancreatography showed a filling defect of the common bile duct with a morphology corresponding to an external compression by the lesion ([Fig. 2](#fig0010){ref-type="fig"}). Endoscopic ultrasound (EUS) confirmed the diagnosis of a 30 × 20-mm submucosal tumor of the duodenal bulb ([Fig. 3](#fig0015){ref-type="fig"}). We did not perform the EUS-guided fine needle aspiration because of the incidence of high false-negative results in submucosal neoplasm. Our preoperative diagnosis was a submucosal duodenal tumor, and benign or malignant biliary tumors were included in the differential diagnosis. Intraoperative examination revealed that the tumor was located around the common bile duct and/or cystic duct, with no signs of invasion to other organs or metastatic lymph nodes. We resected the extrahepatic bile duct. The diagnosis of an intraoperative frozen section was an extrahepatic bile duct NET, and the resection margins and lymph nodes near the tumor were free of tumor. In our treatment strategy for biliary malignancies or other tumors, prophylactic pancreaticoduodenectomy was not performed in case resection margins, and lymph nodes were free of tumor. Therefore, only prophylactic portal lymphadenectomy was added. Histological examination revealed that the tumor, which originated from the intramuscular layer of the common bile duct and was located within the muscle layers, compressed the lumen of the bile duct ([Fig. 4](#fig0020){ref-type="fig"}). The resection margins and lymph nodes were free of the tumor. Immunohistochemical analysis showed that neoplastic cells were positive for chromogranin A, synaptophysin, and CD56 ([Fig. 5](#fig0025){ref-type="fig"}). The proliferative index (Mib-1) was \<2%, and histological analysis showed NET grade 1 (WHO Classification 2010) [@bib0030]. The patient's postoperative clinical course was uneventful; she was discharged on postoperative day 32. She remains well and disease free for 34 months after surgery, with follow-ups and annual CT scans.Fig. 1Computed tomography revealed a tumor, with a 3-cm diameter, surrounding the hepatic hilum with the compression of the common bile duct from the outside. The tumor was enhanced in the early phase (single arrow). The extrahepatic bile duct was visible (double arrows).Fig. 1Fig. 2Magnetic resonance cholangiopancreatography showed a filling defect of the common bile duct with no dilatation of the intrahepatic bile duct.Fig. 2Fig. 3Endoscopic ultrasound showed a 30 × 20-mm submucosal tumor of the duodenal bulb.Fig. 3Fig. 4Histological examination revealed that the tumor, generated from the intramuscular layer of the common bile duct and located within the muscle layers, compressed the lumen of the bile duct.Fig. 4Fig. 5Immunohistochemical analysis showed that neoplastic cells were positive for chromogranin A, synaptophysin, and CD56. The proliferative index (Mib-1) was \<2%.Fig. 5

3. Discussion {#sec0015}
=============

NETs are distinct neoplasms with characteristic histological, clinical, and biological properties. They are composed of multipotent cells and have the ability to secrete numerous hormonal substances and vasoactive peptides, with serotonin, gastrin, somatostatin, vasoactive intestinal polypeptide, glucagon, and insulin being the most common. However, extrahepatic bile duct NETs rarely induced symptoms associated with these hormones and/or polypeptide secretion (9%) [@bib0015]. NETs may arise from argentaffin or Kulchitsky cells, which are now believed to be endoderm in origin [@bib0035], [@bib0040], [@bib0045], [@bib0050]. Kulchitsky cells, which are present throughout the gastrointestinal tract, are extremely scarce in the bile duct mucosa, possibly explaining the rarity of extrahepatic bile duct NETs [@bib0040], [@bib0045]. Chronic inflammatory changes within the bile duct may result in metaplasia of the scattered endocrine cells in the biliary epithelium, which are precursors to extrahepatic bile duct NETs [@bib0035], [@bib0045].

In a literature review regarding extrahepatic bile duct NET by Nickos et al. [@bib0010], the median age was 47 years (range, 6--79 years), with a female (61.5%) predominance. The tumors were symptomatic in 88.5% of patients. The symptoms were mostly related to tumor mass growth, invasion of adjacent structures, or metastases rather than hormone and vasoactive peptide secretion. The most common symptoms were jaundice (60.3%) and pruritus (19.2%), with 9% hormone- and vasoactive peptide-related symptoms. The most frequent sites were the common hepatic duct and distal common bile duct (19.2%), followed by the middle of the common bile duct (17.9%), cystic duct (16.7%), and proximal common bile duct (11.5%). Unlike carcinoma of the extrahepatic bile duct wherein two-thirds of patients present with metastatic disease, one-third of patients with extrahepatic bile duct NET present with metastases either to the local lymph nodes (19.23%) or to the liver (16.7%) [@bib0015], [@bib0050]. Therefore, prophylactic lymphadenectomy is considered necessary.

The endocrine nature of the extrahepatic bile duct NETs cannot usually be preoperatively diagnosed because of the absence of detectable serum markers and the lack of hormonal symptoms. Despite technological advances and the availability of many diagnostic imaging modalities, preoperative diagnosis is difficult because the findings are similar to other biliary malignancies. The preoperative diagnosis was reported to be feasible in only four of 78 cases (5.12%) [@bib0015]. In two patients, serum blood serotonin levels were elevated. In the other two cases, diagnosis was made from biopsy during endoscopic retrograde cholangiopancreatography [@bib0055], [@bib0060]; however, targeting the tumor, particularly submucosal tumor as in this report, is usually difficult. Preoperative differentiation between NET and carcinoma may almost be impossible. Nevertheless, there are some features that differ between the two tumors and that may guide preoperative suspicion of extrahepatic bile duct NETs, which occur more frequently in females and younger patients compared with adenocarcinoma.

Extrahepatic bile duct NETs slowly grow, and aggressive surgical resection is considered to be the only curative treatment \[13\]. Even in palliative resection cases, medical treatment, including systemic chemotherapies, targeted therapies, somatostatin analogs, liver-directed therapies, such as chemoembolization or thermoablation, and peptide receptor radionuclide therapy, may sometimes achieve disease control [@bib0065]. However, these are treatment strategies for gastro-entero-pancreatic NETs and not for extrahepatic bile duct NETs because of their rarity.

Assessing the natural history of this disease, malignant potential of the tumors, and prognosis of these tumors are difficult because cases are rare and long-term follow-up data are often unavailable; these can be assessed only with continued detailed reporting of such cases.

4. Conclusion {#sec0020}
=============

Extrahepatic bile duct NETs are difficult to preoperatively diagnose because of their rarity, absence of detectable serum markers, and usual lack of hormonal symptoms. The only currently curative treatment with good long-term results is aggressive surgical resection. Continued reporting of single cases, long-term follow-up, and results of treatment are required.
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